streptolysin titre, and in 5 the E.S.R. was also increased. The two doubtful cases had typical infections with rise of A.S.O. but hmmolytic streptococci were not isolated from their'throats during the acute stage. One of these patients had been given sulphonamides at onset and this may have eliminated the hiemolytic streptococci. There were two other clinical cases without hmmolytic streptococci or rise of A.S.O. As far as rheumatic relapses are concerned, there were none in the penicillin group and 4 cases in the control group. Graphs were shown to illustrate the main laboratory findings in 3 of these cases.
The evidence therefore indicates that a daily dose of 100,000 units of penicillin given orally on an empty stomach has considerable value as a prophylactic against streptococcal infection and consequently rheumatic relapses among rheumatic children in a Convalescent Home. [November 22, 1949] Pulmonary Changes in the Reticuloses By NEVILLE OSWALD, F.R.C.P. IT is to be expected that the lungs, with their abundance of reticulo-endothelial cells and rich blood supply, will often be affected in such general disorders as the reticuloses. Lymph glands may enlarge; those in the mediastinum may cause pressure on veins resulting in pulmonary oedema and pleural effusions; pressure on bronchi may lead to atelectasis; the broncho-pulmonary glands, which are situated at the bifurcations of bronchi as far out as their third divisions, may give rise to masses within the substance of the lungs; any of these glands may be unable to contain actively proliferating reticuloses, which may penetrate their capsules and invade the adjacent pulmonary parenchyma. The peripheral parts of the lungs may be the site of infiltrations which have a wide range of radiological appearances; they may be diffuse from capillary exudation, finely nodular from proliferation in the lymphoid follicles or even miliary; there may be roundish masses as a result of blood-borne metastases from the more malignant types of reticulosis, such as lymphosarcoma. Vascular changes are common in the acute and subacute reticuloses; masses of abnormal cells are often seen blocking the capillaries and smaller blood vessels leading to thrombosis, and infarction is one of the chief causes of pulmonary consolidation. Capillary htmorrhages may occur as a result of pulmonary congestion and abnormalities in the circulating blood. Pulmonary cavitation is unusual; it may take the form of a lung abscess complicating pneumonia or infarction, or there may be an associated pulmonary tuberculosis; occasionally lymphadenomatous glands break down, whether or not they have been treated by irradiation. Last, there are non-specific infections, which particularly have to be remembered in acute leukaemia where there is inflammation and ulceration in the upper part of the respiratory tract bronchopneumonia frequently develops as a terminal event.
These changes are to a large extent characteristic of the reticuloses in general, most of them having been described at some time or other in the individual diseases.
Hodgkin's disease.-Rather more than one-half of all cases show abnormal radiographs of the chest, usually in the form of enlarged mediastinal glands or, less frequently, pleural effusions. Roughly one in ten shows changes in the lungs themselves. This last group can conveniently be divided into four.
(a) Involvement of glands: It is evident, either on radiological or pathological evidence, that the lymph glands can most conveniently be divided into the paratracheal, tracheo-bronchial and broncho-pulmonary groups. The tracheo-bronchial glands in the region of the bifurcation of the trachea are most commonly affected and the lymphadenomatous infiltration often extends upwards and downwards to involve all three groups ( Fig. 1 ).
(b) Pressure effects of enlarged glands: This may lead to collapse of lung, cedema and pleural effusion ( Fig. 2) .
(c) Roundish masses in the substance of the lungs which are clearly beyond the bounds of the broncho-pulmonary glands and usually represent blood-borne metastases (Fig. 3) .
(d) Parenchymal infiltration, which shows great variation in extent and distribution and resembles pulmonary tuberculosis ( Fig. 4) . Closely related to lymphadenoma is that triad of diseases, lymphosarcoma, lymphatic leukaemia and mycosis fungoides. Abnormal radiographs of the chest occur about one in five, again mainly in the form of enlarged mediastinal glands or pleural effusions. When the lungs themselves are invaded, the radiological appearances are indistinguishable from each other or from Hodgkin's disease, though the rate of progress in the latter tends to be rather slower. A lady of 57 gave a six-years' history of progressive skin lesions which were proved, on biopsy, to be mycosis fungoides. Three months before death her lesions appeared to be limited to the skin and a radiograph of her chest showed no abnormality. During the last two months of her life she rapidly went downhill and a further film showed rounded masses in both lungs (Fig. 5 ).
Autopsy revealed similar masses in the liver, thyroid and oesophagus. The sudden terminal dissemination of mycosis fungoides is by no means unusual, even after a great number of years; the lungs are often affected, usually in the form of multiple rounded deposits. in chronic myeloid leukiemia.
The pulmonary changes in chronic myeloid leukwmia. are usually slight and inconclusive. Occasionally there are somewhat enlarged mediastinal glands and rarely there is a diffuse infiltration of the lungs with fibrosis and infarction.
A man of 57 had suffered for several years from a generalized rash which had been diagnosed as pityriasis lichenoides, a diagnosis which, I am informed, is used in cases of doubt to indicate a condition of uncertain ietiology. For three years he suffered from increasing breathlessness and bronchitis, during which he had two prolonged attacks of bronchopneumonia. Radiographs showed a nodular type of proliferation of lymph follicles similar to that seen in silicosis and sarcoidosis (Fig. 6 ). His blood count showed 88,000 white cells, almost all of which were of the myeloid series. Autopsy revealed a typical myeloid leuklemia of the marrow, spleen, liver and lymph glands. The lungs showed a generalized fibrosis together with aggregations of myeloid cells in the lymph follicles and penibronchial lymphatics, together with thrombosis in the smaller blood vessels.
In acute leukwmia about one-third of all cases, particularly the monocytic variety, have acute inflammatory lesions in the upper respiratory tract. Pulmonary lesions are often dramatic and comprise pneumonia, infarction, cedema and the outpouring of immature cells. Pathological interpretation is often difficult as the white cells in the lungs are the same as those in the blood. Partial and complete thromboses are very common and most of the larger lesions in cases in the literature are considered to have started as infarcts. These occasionally break down and form cavities which often give little in the way of symptoms.
A man aged 48 developed acute monoblastic leukiemia. He had a sudden onset of pneumonia which never appeared to resolve satisfactorily. A month later he developed ulceration of his throat and gums with enlarged glands in the neck which persisted. His general condition steadily deteriorated and he died six months after the onset of symptoms. His white blood-count varied from 4,000 to 100,000 and usually contained about 70% of blast cells and monocytes. A radiograph showed bilateral lesions which resembled tuberculosis, but consisted of consolidation secondary to infarction as proved at autopsy (Fig. 7) . The liver, spleen and lymph glands showed a typical monoblastic reaction. in acute myeloblastic leukvmia.
A boy aged 14 was admitted to hospital suffering from acute myeloblastic leukemia. His illness started with septic lesions of his fingers which failed to heal, lassitude, sore throat with ulceration and enlarged glands in the neck. He died after progressive emaciation at the end of six months.
His white blood counts were in the region of 200,000 with an average of 90% of primitive myeloid cells. One month before death he developed an irritating cough and rise in temperature which coincided with an increase in the ulceration of his mouth. His pulmonary symptoms were slight and a film of his chest two months previously had shown no abnormality. Radiographs now showed a roundish lesion with a cavity in the centre in his right midzone (Fig. 8 ). Autopsy revealed a mass of consolidation in the dorsal segment of his right lower lobe with a subacute abscess cavity in the centre. There was no evidence of tuberculosis or infarction. In view of the oral sepsis and the site and behaviour of the consolidation, an aspiration pneumonia with subsequent breakdown is the obvious explanation. The bone-marrow, liver, spleen and lymph glands showed the characteristic changes of acute myeloblastic leukaemia.
We now come to a group of diseases which are related to disorders in lipoid metabolism. In Gaucher's disease, which usually runs a prolonged course, pulmonary involvement is rare. Myers (1937) reported a case of considerable mediastinal glandular enlargement with dense shadows radiating out from the hila almost to the periphery of the lungs; at autopsy the lungs and mediastinal glands were packed with Gaucher's cells. Merklen et al. (1933) repeatedly found Gaucher's cells in the sputum of an advanced case.
In Niemann-Pick's disease, which is uniformly fatal before the age of 3, there may be an outpouring of large pale cells into the lungs as part of the general disease process. Canmann (1944) reports a case in which many of the alveoli were packed with such cells. Apart from oedema and congestion there are no characteristic pulmonary changes.
Next there are three conditions which appear to be varieties, or even stages, of the same disease. First there is the Letterer-Siwe disease which is an acute aleukxemic reticulosis of infants, giving rise to fever, aniemia, enlarged liver, spleen and lymph glands, which ends fatally in a few months and has as its characteristic cell a large non-lipoid-containing mononuclear. Secondly there is Hand-Schuiller-Christian disease with its classic triad of exophthalmos, diabetes insipidus and erosions of the skull which is less rapidly fatal, usually affects children and is associated with the proliferation of large mononuclear cells containing cholesterol. The third condition has been termed eosinophilic granuloma of bone (Lichtenstein and Jaffe, 1940) ; large bony erosions occur which resemble cysts and contain masses of eosinophilic cells. There may be an increase of eosinophils in the other organs which contain reticulo-endothelial cells and in the blood; older children are commonly affected and the disease in a pure form may run a chronic course. Post-mortem examination often shows a mixture of two, or even all three of these diseases. So far as the lungs are concerned, the changes are very similar regardless of which predominates elsewhere, and are quite different from anything seen in any of the other diseases of the reticulo-endothelial system. The lesions are diffuse throughout both lungs. In the early stages there would appear to be a proliferation of reticulo-endothelial cells which soon gives place to a generalized granulomatous infiltration; this in turn may lead to fibrosis and cyst formation, giving a honeycomb appearance. Microscopically, there is a mixture of inflammatory cells, eosinophils and, sometimes, the characteristic large mononuclears which may contain lipoid. Thannhauser (1940) , and more recently Parkinson (1949) , use the rather unwieldy term "eosinophilic xanthomatous granuloma" to embrace all these changes; this has the advantage of describing such pulmonary changes when evidence elsewhere in the body of one of these diseases is not forthcoming; also, it is usually impossible, on examination of the lungs alone, to tell with which disease one is dealing since the large mononuclear cells are usually scanty, as a result of secondary infection, by the time death occurs.
Finally we come to the leukw,noid states in which there is a leucocytosis with immature cells in association with some entirely different disease. Such patients are usually ill and the presence of acute leukmemia has to be proved or excluded. The liver, spleen and lymph glands may be enlarged, but on section show none, of the typical histological changes of a leukemia. Forkner (1938) stresses two points in clinical differentiation, namely that in acute leukaemia there is nearly always a marked decrease in the number of blood platelets, and that almost constantly there are at least 70 % and usually 80 % of white cells of a uniform and immature type, neither of which features is often seen in leukemoid states. Amongst the pulmonary conditions which may provoke this response, we are all familiar with pneumonia in infants and young children, in whom such a leucocytosis is quite common. Whooping cough, which normally produces a relative lymphocytosis, may lead to a rise in white cells to 100,000 or even 200,000 per cubic millimetre nearly all of which are lymphocytes; cases recorded with these high figures have nearly always been complicated by bronchopneumonia.
Pulmonary tuberculosis may be associated with a leukaemoid response, which is usually of the myelogenous type. It is an unwelcome sign, the majority of recorded cases having died from miliary tuberculosis within a few months of discovery of the abnormal blood picture.
A carpenter aged 25 was admitted to hospital with one week's history of lassitude, cough and breathlessness, his wife having died from pulmonary tuberculosis some four months previously. On admission, his temperature was 1020 and a radiograph of his chest showed infiltration of the left lung with a moderate-sized pleural effusion. His effusion rapidly increased and several pints of turbid amber fluid were aspirated, from which one atypical acid-fast bacillus was isolated. His sputum contained tubercle bacilli. He rapidly went downhill in hospital with high fever and died six weeks later.
Autopsy revealed scattered nodules of caseous bronchopneumonia in both lungs with a superimposed miliary tuberculosis. The mediastinal lymph glands were enlarged and caseous. The liver, spleen and kidneys were riddled with miliary tubercles.
The post-mortem appearances suggest that he died from an overwhelming primary infection, there being a severe primary complex in the chest which gave rise to a miliary dissemination. A chart of his blood picture (Table I) shows weekly blood counts during his stay in hospital. It will be noted that there were never as many as 70 % ofcells of a uniform and immature type, and that the last three blood-counts approached normal figures. In addition, there was no change in the spleen or lymph glands at autopsy to suggest a leukaemia. Middle-aged man; complaining of breathlessness on exertion. After X-ray examinations and investigations he was diagnosed as a case of emphysema. But on his third attendance at hospital he was correctly diagnosed by an assistant, who had also worked in the Rheumatism Clinic, as a case of ankylosing spondylitis.
History.-In the trenches in the first World War in 1916 when a young man in the early twenties, the sudden onset of severe low backache led eventually to his discharge from the Army as a case of fibrositis of the back in a man of poor moral fibre. Since then backache and spinal stiffness relapsed and remitted, with the condition gradually worsening until he was seen by us thirty-three years after the onset of the condition. It was at this time that the diagnosis of ankylosing spondylitis was first made. His fixed, bent back and chest expansion of i in. made a typical picture.
Ankylosing spondylitis starts insidiously, usually in the lower spine, and the sacro-iliac joints are early affected. Nevertheless, by the time the patient comes to hospital, there is usually limitation of thoracic expansion, measurements of chest expansion at nipple level being reduced to 1 in. or less, the vital capacity significantly reduced by 20-40 % of the normal figure for that subject. In a recent enquiry at Westminster Hospital it was found that of 62 patients with ankylosing spondylitis, 46 (74%) had experienced tightness and discomfort in the chest wall on deep inspiration at some time after the onset of the disease. Only 8 (13 %) had never experienced these symptoms at any time since the onset of their spinal condition. 8 (13 %) had noticed these symptoms only slightly and intermittently. In a few cases these symptoms dominated the picture from the first. In the cases we have seen there has been significant reduction in chest expansion in 3 out of 5 patients in cases of duration
